The mixing of neutrinos and quarks generate a vacuum condensate that, at the present epoch, behaves as a cosmological constant. The value of the dark energy is constrained today by the very small breaking of the Lorentz invariance.
T m = (ψ 1 , ψ 2 , ψ 3 ) are the fields with definite masses m 1 = m 2 = m 3 . By means of the mixing generator G θ (t) [4, 11, 12] , the mixing relations can be expressed as ψ 
In the infinite volume limit |0(t) f is unitarily inequivalent to |0 m [7] , [10] . Moreover, |0(t) f is a coherent condensate of particles whose numbers, in the reference frame such that k = (0, 0, |k|), are [11] :
and similar relations for N [4, 11, 12] ).
The condensate due to particle mixing behaves as a perfect fluid [4] . Indeed, its energy momentum tensor density:
can be written as
) . In Eq. (2) : T µν (x) : denotes the energymomentum tensor density for the fermion fields ψ i , i = 1, 2, 3 in the Minkowski metric.
The tensor T µν (x) can be written as
where
:
T and η µν = diag(1, −1, −1, −1). The contributions given by particle mixing to the vacuum energy density ρ mix and to the vacuum pressure p mix are respectively:
(no summation on j is intended).
In particular, in the present epoch, the very small breaking of the Lorentz invariance [3] , imposes that T is given today by:
Thus, we have:
Eq. (9) implies that, at the present epoch, the vacuum condensate generated from particle mixing has the state equation characteristic of the cosmological constant: ρ mix ≃ −p mix [5] . The adiabatic index is then w mix = p mix /ρ mix ≃ −1 , where the contribution ρ mix is [4] :
K is the cut-off on the momenta. The integral (10) diverges in K as m 4 i log (2K/m j ), with i, j = 1, 2, 3 [5] . However, as shown in Ref. [4] , the value close to −1 of w mix at the present epoch constrains the value of K and consequently the value of ρ mix . We find the following results by using different values of w mix close to −1 [4] : In conclusion, the vacuum condensate from particle mixing provides a contribution to the dark energy which is compatible with the estimated value of the cosmological constant. Such value is imposed by the small breaking of the Lorentz of the flavor vacuum at the present epoch.
It is worth to remark that it is possible to obtain the above results only when one uses a field theoretical approach to the problem of particle mixing, where a rich physical structure associated to the flavor vacuum emerges. In this connection, it is important to note that the statements appeared recently in some paper (Y.F. Li and Q.Y. Liu, JHEP 0610, 048 (2006) ) are misleading and in fact wrong, as can be easily checked and will be shown in a forthcoming publication. In particular, it can be proved exactly that in the present QFT formalism, no flavor charge violation arises, in contrast to what it has been found to happen in the framework of the conventional treatment [15] .
